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@ CarfoazoyI derivatives. 



@ A carbazoyl derivative of the general fomiula: 
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(wherein, R*** represents a bond, alkylene group of from 1 to 6 carbon atom(s) or aikenylene group of from 
2 to 6 cartson atoms, 

r2*> represents a carbocyclic or heterocyclic ring unsubstituted or substituted by from one to tfiree halogen 
atom(s), hydroxy group, nitro group, amino group, alkyl or alkoxy group of from 1 to 4 carbon atom(s), 3- 
aminoureldo group, phenoxy group or acylamino group of from 2 to 5 cartoon atoms, or R'^ togetiier with 
R^. represents an alkyl group of from 1 to 12 carbon atom(s) unsubstituted or substituted by 3-aminoureido 
group. 

R* represents (1) a hydrogen atom, 

(2) an alkyl group of from 1 to 6 caribon atom(s) or 

(3) a phenyl or benzyl group unsubstituted or substituted by from one to three halogen atom, alkyi or alkoxy 
group of from 1 to 4 carbon atom(s), hydroxy group or nitro group, 

Xb represents a bond or imino gorup. 

with the proviso that the compounds wherein the groups shown by Xb-R^'^-R^ represent a phenyl group, 4- 
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aminophenyl gorup, aniiino group and 2-thienyl group and the groups shown by R^^ represent a hydrogen 
atom, are excluded.)i 

or an acid addition salt thereof possesses inhibitory activity on Maiilard reaction, and therfbre is useful for 
treating and^or prevention of several diabetic complications and deseases induced by aging. 
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CarbazoyI Derivatives 



Summary 



This invention is related to carbazoyI derivatives and medicines containing them as active ingredients. 
More particularly, this invention Is related to 
(1) novel carbazoyI derivatives of tiie general formula . 



(lA) 




<wtierein, all of the symbols represent the same meaning as hereinafter defined.), 

(2) process for their preparation and 

(3) inhibitory agerrts on Maillard reaction containing the compound of the general formula: 




R2b 



(IB) 



(wherein, all of the symbols represent the same meaning as hereinafter defined.), 
which includes ttie compounds of the fomula (lA), as active ingredient 



[Background] 

In 1912. Maillard reported ttiat when a mixture of amino acid and reducing sugar is heated, it shows 
brown color (called browning phenomenon). 

[maillard. LC. CompL Rend. Soc. Btol., 72, 599 (1912)]. and suggested that tfiis reaction might occur In a 
body. 

In 1968, Rahbar reported tiiat HbAlc, ttie glycosylated part of haemoglobin (Hb). was. increased in 
diabetics [Rahbar, S.. Clin. Chim. Acta.. 296 (1968)]. 

Afterwards, it became clean that HbAlc had ttie chemical structure in which glucose binds to valine in 
N-tennlnal side of /3-ch^n In the form of Amadorl rearangement [Kbenig, R.J.. Blobstein. S.H.. & Cerami. 
A.. J- Biol. CJhem,, 252, 2992 (1977)], and that Maillard reaction proceeds nonenzymatically [Stevens. VJ.. 
Vlassara. H,. Abati, A., & Cerami. A., J. Biol. Chem., 252, 2998 (1977)]. These results showed that Maillard 
reaction occurs in a body. 

As an initial step, Maillard reaction consists of fonnlng the Amadori reanrangement products by 
glycosylation of reducing sugar with amino-group of protein. In the advanced stage of this reaction 

Q) cross-linked compounds [called advanced glycosylation products (abbreviated as "AGE")] are 
produced, 

@ solubility of them becomes low. 

® tiie products can not be easily degraded by the action of proteases. 
® a fluorescent is formed, and tiien 
(§)) ttie products are cobred brown. 

The mechanism of AGE production has been proposed by some groups. For example, ttie tineory of 
Brownlee et alls shown below [Brownlee, M..et al., Science, 232, 1629 (.1986)]. 
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Maillard reaction is observed in healthy person, and particulary this is caused notably in diabetics that a 
level of blood sugar is high and In protein of which metabolic turnover is slow. 

For example, in the case of haemoglobin, the level of glycosylation in diabetic mouse are 2.7 times as 
high as that of normal mouse [Monnier. V.M. et al.. The Maillard Reaction in Foods and Nutrition, ACS 
Symposium Series, 215. 432, Am. Chem, Soc.. Washington, D.C. (1983)]. and glycosylation of serum 
albumin in diabetics was advanced [Guthrow, C.E. et al.. Proc. Natl. Acad. Sci. U.S. 76. 4258 (1979)]. 

Further, it was turned out that when a glycosylated senjm protein was administrated intravenously 
during 12 weeks, the typical diabetic renal lesion was obsen/ed [Monnier, V.M. et al.. Qin. Endocrinol. 
Metab.. 11. 431 (1982)]. 

Crystainn In lens is the special protein which Is not metabolized at all after its biosynthesis. When 
crystallin was glycosylated, its steric structure was transformed and the SH groups were oxidized to form Sr 
S bond. A sequence of processes Induced to polymerize the protein in crystallin. 

In the case of diabetic cataract in rats, the ratio of binding of protein and glucose was ten times as high 
as that of normal rat and also intramolecular S-S bond Ibrmation increased [Monnier. V.M. & Cerami, A. 
Clin. Endocrinol. Metab. 11^, 431 (1982)]. 

Glycosylation of crystallin caused its polymerization, decrease in its solubility, formation of fluorescent 
substance, yellow and brown coloring. This phenomenon is very similar to that of lens by aging [Chiou, 
S.H.. Chylack, L T.. Jr., Tung, W.H.. & Bunu. P.. J. Biol. Chem. 256. 5176 (1981)]. 

Collagen and elastin in connective tissue contain lysine and hydroxylysine abundantly, the speed of 
their metabolic turnover is slow, and the existance of reactants with glucose at the basement membrance of 
renal adrenal glands, skin and tendon has been found [Monnier. V.M.. Stevens. V.J.. & (Cerami. A.. Maillard 
Reactions in Food, Prog. Food Nutr. Sd. 5, 315. Pergamon Press, London], further these glycosylation 
products might be related to sclerosis in aXk)od vessel wall [Rosenburg. H., Modrak. J.B., Massing, J.M., 
AI-Turi(. WA. & Stohs. S.J.. Biochem.Biophys.Res. Commun. 91, 498 (1979)]. 

The cause of diabetic neurosis may be nonenzymatlc glycosylation of neuro-myelin protein [Monnier, 
V.M. et al., ain.Ehdocrinol.Metab. 11^, 431 (1982)]. 

In this way, Maillard reaction In a body is related to not only various diabetic complication but also a lot 
of diseases accompanied with aging. 



[Prior arts] 

On the above bad^round, recently, researches of Maillard reaction inhibitors has been carried out For 
example. Brownlee. M. et al. showed that aminoguanidlne inhibits Maillard reaction in vitro, and that 
amlnoguanidine, administered to diabetic rats, inhibits diat)etes-induced accumulation of advanced 
glycosylation end products In arterial wall connective tissue protein [Brownlee, M. et al., Sdence, 232, 1629 
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(1986)]. 



They have considered that the amino group of a nucfeophilic hydrazine compound Q.e. the amino group 
which is bonded to guanidino group in aminoguanidine) blocics reactive cart)onyts on early glycosyiation 
products, and inhibits further cross-link formation of chemically reversible Amadori product 

Further, in the specification of Japanese Patent Kolcai No. 62-142114 i.e. European Patent Publication 
No. 222313. it was suggested that the pharmaceutical composition comprising compound having the group 
containing reactive nitrogen atoms, which enable to react with reactive carbonyls in chemically reversible 
Amadori product inhibits the production of advanced glycosyiation end products. Concretely, the composi- 
tions compnsing aminoguanidine, crhydrazino histidine and lysine are disclosed. 

And recently, urea, guanidine and salts thereof were disclosed concretely as compositions which inhibit 
cross-link formation of collagen in the specification of Japanese Patent Kokai No. 62-248908 i.e WPI 
Accession No.87-345514/49. 

The known compounds in the compounds of the present invention are isoniazid (is known to possess an 
antibiotic action), acetohydrazide. benzoylhydrazine. 4-aminobenzoylhydrazine, 2-nitrobenzoylhydrazine, 4- 
nltrobenzoylhydrazine. 2-chlorobenzoylhydrazine, 4-chiorobenzoylhydrazine. benzylhydrazide, 3-bromoben- 
zoyihydrazlne, 4-bromoben2oylhydrazine. 2-thiophencarboxylic add hydrazide. 4-phenylsemlcarbdzide and 
p-hydroxybenzoylhydrazine. TTie compounds except for isoniazid are not known to possess pharmacologi- 
cal actions. 



[Disclosure of the invention] 

The present invention Is related to novel carbazoyi derivatives of the general formula: 



(wherein. R'"* represents a bond, alkylene group of from 1 to 6 carbon atom(s) or alkenylene group of from 
2 to 6 carfc>on atoms. 

R2a represents a carbocyclic or heterocyclic ring unsubstituted or substituted by from one to three halogen 
atom(s), hydroxy group(s). nitro group(s), amino group(3), alkyl or alkoxyi group(s) of from 1 to 4 cartxm 
atom(s). 3-aminoureido group(s). phenoxy group(s) or acylamino group(s) of from 2 to 5 carbon atoms, or 
R^^ together with R^, represents an alkyl group of from 1 to 12 carbon atom(3) unsubstituted or substituted 
by 3-aminoureido group. 
R^ represents (1) a hydrogen atom, 

(2) an alkyl group of from 1 to 6 carbon atom(s) or 

(3) a phenyl or benzyl group unsubstituted or substituted by from one to three halogen atom(s), alkyl or 
alkoxy group(s) of from 1 to 4 cartwn atom(s). hydroxy group(s) or nitro group(s). 

Xa represents a bond or imino group; 

with the proviso that, the compounds in which the group shown by -Xb-R^"-R^ Rrepresents methyl group, 
phenyl group. 4-aminophenyl group, aniline grt)up, 2-nitrophenyl group. 4-nitrophenyl group. 2-chlorophenyl 
group. 4-chlorophenyl group, benzyl group. 3-bromophenyl group. 4-bromophenyl group, 2-thienyl group. 4- 
pyridyl group and 4-hydroxyphenyl group, and R^ represents hydrogen atom, are excluded.) and add 
addition salts thereof, 

2) process for their preparation and 

3) inhibitory, agents on Maillard reaction containing the compound of the general formula: 



R3a 




(lA) 



0 




(IB) 
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(wherein, R'^ represents a bond, alkylene group of from 1 to 6 cartx)n atDm(s) or aikenylene group of from 
2 to 6 cartoon atoms. 

represetns a carbocyciic or heterocyclic ring unsubstituted or sut)stituted by from one to three halogen 

atomfs). hydroxy gorup(s), nitro group(s), amino group(s). aUcyl or aikoxy group of from 1 to 4 carbon atom- 
5 (s). 3-aminoureido group, phenoxy group or acylamino group of from 2 to 5 cartjon atom(s). or 

R*'' together with R^. represents an alicyl group of from 1 to 12 carbon atom(s) unsubstituted or substituted 

by d-aminoureido group, 

F^^ represents (1 ) a hydrogen atom. 

(2) an ali<y( group of from 1 to 6 carbon atom(s) or 
10 (3) a phenyl or benzyl group unsubstituted or substituted by from one to three halogen atom(s). aikyi or 

alicoxy group<s) of from 1 to 4 carbon atom(s), hydroxy group(s) or nitro group(s). 

Xb represents a bond or imino group; 

with the proviso that, the compounds In which -Xb-R'**-R^ represents a phenyl group, p-aminophenyl group, 
^ilino group or 2-thienyl group, and R^'* represents a hydrogen atom.) or add addition salts thereof as 
15 active ingredients. 

The terms of aikyi group, aikyiene group, aikenylene group and aikoxy group in description each 
symbol throughout the present specificatton Including claims mean straight-chain or branched-chain alkyl 
group, alkylene group, aikenylene group and aikoxy group. 

In the general formula (lA) and (IB), aikyiene groups of from 1 to 6 cart)on atom(s) shown by R^^ and 

20 R'** are methylene, ethylene, trimethylene, tetramethylene, pentamethyiene. hexamethylene group and 
isomeric groups thereof. Aikenylene groups of from 2 to 6 carbon atoms are vinylene, propenyiene. 
butenylene. pentenyiene. hexenyiene group and isomeric groups thereof. All groups are preferable. R^^ and 
R'^ are also preferable to represent bonds. Especially preferable R'"" and R^'' are bond, methylene, 
ethylene trimethylene. vinylene and 1-pentenylene group. 

25 In the general formula (lA) and (IB), halogen atoms shown as substttuent groups in R^, R^. R^ and 
R^ are fluorine, chlorine, bromine and iodine atom. Alkyl group of 1 to 4 cartoon atom(s) are methyl, ethyl, 
propyl, butyl group and Isomeric group thereof. Aikoxy groups of from 1 to 4 carbon atom(s) are methoxy. 
etfioxy, propoxy. butoxy group and isomeric groups thereof. Acylamino groups of from 2 to 5 cart)on atoms 
shown as substituent groups in R^ and R^** are acetylamino. propionylamino. butyrylamino, valeryiamino 

30 group and Isomeric groups thereof. All groups are preferable. Substituent groups in R^ and R^ are also 
preferable to represent hydroxy group, nifro group, amino group, 3-amlnoureido and phenoxy group. 
Substituent groups in R^ and R^^ are preferable to represent hydroxy group and nitro group. Especially 
preferable substituent groups in R^ and R^ are fluorine atom, chlorine atom, methyl group, methoxy group, 
nifro group, amino group and 3-aminoureido group. R^ and R^ are also preferable to represent unsub- 

35 stituted carbocyciic and heterocyclic ring. R^ and R^ are also preferable to represent unsubstituted phenyl 
group an benzyl group. In the general fonmula (lA) and (IB), cartxxycllc rings in R^ and R^ are mono-, bt- 
or fri-aromaHc carbocyciic rings contalng not more than 15 carbon atoms which may be partially or fully 
saturated. 

The rings are, for example, benzene, naphthalene, indene. aqulene, fluorene. phenanthrene. anthracene, 
40 acenaphthylene. biphenylene ring and the rings which may be partially or fully saturated thereof. Preferable 
rings are benzene, naphthalene, cyclohexane and cyclopentane. 

in the general formula (lA) and (IB), heretocyclic rings in R^ and R^ are mono-, bl- or tri- aromatic 
heterocyclic rings containing not more than 15 carbon and hetero atoms which may be partially or fully 
saturated. For example, they are furan, thiophene. pyrrole, oxazole, isooxazole. thiazole, isothiazole, 
45 imidazole, pyrazole, furazan, pyran. pyridine, pyridazine, pyrimldine, pyrozlne. Indole, isolndole. benzofuran. 
benzothlophene, indolizine, chromene, quinoline, isoquinoline. quinolizine. purine, indazole, quinazoline, 
cinnoline. quinoxaline. phthalazine, pteridine, cart>azoIe. acridine. phenanthridine. xanthene, phenazine. 
phenothiazine rings, and partially or fully saturated rings thereof. Pyridine ring is preferable. 

Alkyl groups of from 1 to 12 cariwn atom(s) shown by R^* together with R^ are methyl, ethyl, propyl, 
50 butyl, pentyi. hexyl, heptyi, octyl, nonyl. decyl. undecyl. dodecyi group and Isomeric groups thereof. All 
groups are preferable. These groups are also preferable to be substituted by 3-aminoureido group. 
Especially preferable groups are Isopropyl. butyl, octyl, nonyl and 6-(3-amlnourekk>)hexyl group. 

In the general fromula (lA) and (IB), alkyl groups of from 1 to 6 carbon atom(s) shown by R^^ and R^** 
are methyl, ethyl, propyl, butyl, pentyi. hexyl group and isomeric gorups thereof. All groups are preferable. 
55 R^ and R^** are preferable to represent a hydrogen atom. Especially preferable R^ and R^*^ are a hydrogen 
atom, methyl, propyl and benzyl group. )(a and Xb represent a bond and imIno group and both groups are 
preferable. 

Throughout the specification, stereoisomere generated by stereo configurations (asymmetric carbon, 
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double bond etc.) and structural isomers generated by branch of carbon chain etc. are included in the 
present invention. 

And the compounds of the general formula (lA) and (IB), if desired, may be converted into add addition 
salts by the Icnown methods. 
5 Preferably, add addition saits are non-toxic salts and water-soluble. 

The suitable acid addition salts are. for example, hydrochloric add. hydrobromic acid, hydroiodic acid, 
sulfuric add. phosphoric add, an inorganic add such as nitric acid, or an organic acid such as acetic add. 
lactic add, tartric add, benzoic add. citric add, methanesulphonic acid, ethanesulphonic add. benzenesul- 
phonic acid, toluenesulphonic add, isethionic add, glucuronic add and gluconic add. 
10 Add addition salts may be obtained by the known methods, for example, by reacting stoichiometric 
quantities of a compound of general fonnnula (lA) and (IB) and the appropriate add in a suitable solvent. 

[Comparison with prior arts] 

IS 

The compounds of the present invention are cartxizoyl derivatives. Accordingly, the compounds are 
significantly different from the prior arts i.e. aminoguantdine, a-hydrazinohystidine, lysine and guanidine, in 
chemical structure. It can be unexpected fliat tiie compounds which have significantiy different structures 
also possess same pharmacological action. About ttie Icnown compounds among the compounds of the 

20 present invention, ttieir pharmacological effect are not known except for antibiotic effect of isoniazid. 
Accordingly it can be unexpected tiiat the compounds of ttie present invention possess an inhibitory action 
on Mailiared reaction over drug efficades of these prior arts. Moreover, among tiie compounds of tiie 
present invention, the compounds having similar structures to urea whose inhibitory action on Maillard 
reaction have beon already known are confirmed to possess significantiy stronger inhibitory action than 

25 urea. It can be unexpected that the introduction of substituents leads to increase of activity. 

[Process for the preparation of tho compounds of tiie present invention] 
30 The compounds of ttie general formula (lA) may be prepared by ttie stop described hereinaftor. 

Stop 1: 
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r 



138 

R2a.Ria-NC0 + HiNHH-Rsa - H^NHs^NH-R'a-Rza 

0 



(lA-l) 



step 2: 



R3a 



ts 



R2a.Rta-C00H + HiMHH-Rsa H2NHs^ Ria-Rza 
ester, acid hallde n 
or nixed acid 0 
anhydride 



29 



(W) (IB) (IA-2) 



Step 3i 




R3a' R3a* 

25 1 catalytic reduction ] 

HxH-NN^HH-Ria-yQ) : ► HaH-Ms^NH-Ria 

30 (IA-3) (IA.4) 

Step 4: 



35 R3a" 

alkylatlon | 

HzNNHx^Xa-R^^R^a ► HaNHH^^Xa-Ria-Rza 

0 0 

(IA-5) (IA-6) 



^ (wherein. represents 1) a hydrogen atom. 2) an alky I group of from 1 to 6 carbon atom(s) or 3) a 
phenyl or benzyl group unsubstituted or substituted by from oqo to three halogen atom(s), alky! or alkoxy 
groupfs) of from 1 to 4 carbon atom(s) or hydroxy group(s). represents 1) an alkyi group of from 1 to 6 
cartjon atom(s) or 2) a phenyl or benzyl group unsubstituted or substituted by from one to three halogen 
atom(s) alkyI or alkoxy gorup(s) of from 1 to 4 cartX3n atom(s). hydroxy group(s) or nitro group(8), and the 
other symbols represent the same meaning as hereinafter defined.) 

Step 1 may be carried out by reacting the isocyanate derivative of the general fomnuia (11) and the 
compound of the general formula (111) in an inert organic solvent (diethyl eter etc.) at a temperature of from 
0'Cto40'C. 

Step 2 may be carried out by ® reacting the ester derived from the carboxylic acid of the general 
fonmula (IV) and the compound of the general formula (111) in an inert organic solvent (methanol, ethanol etc) 
at a temperature of from 0* C to 40* C, ® reacting the add halide derived from the cartx)xylic add of the 
general formula (IV) and the compound of the general formula (III) in the presence or at>sence of a base, for 
example a tertiary amine (triethyiamine. pyridine, picoline etc.) in an inert organic solvent (tetrahydrofuran 



50 



55 
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etc.) at a lemperatur© of from -6*C to 40*C. or @ reacting the mixed acid anhydride derived from the 
compound of ttie general formula (IV) and the compound of the general formula (III) In an inert organic 
solvent (diethyleter. tetrahydrofuran etc.) at a temperature of from 0* C to 40* C. Ester described herein Is. 
for example, methyl ester, ethyl ester, and acid haiide Is, for example, an acid chloride. Mixed acid chloride 

5 described herein are, for example, add anhydrides of the carboxylic acid of the general formula (IV) and 
ethyl chloroformate or isobutyl chloroformate. 

Step 3 Is the reduction, and known reaction. It may be carried out, for example, in an atomosphere of 
hydrogen, in an Inert organic solvent (methanol, ethanol. tetrahydrofuran etc.) in the presence of a catalyst 
(palladium-carbon, palladium, platinum black, nickel etc.) at a temperature of from 0* C to 40* C. 

10 Step 4 may be canied out by using the compound of the formula (IA-5) and a halogen compound of the 
general formula: R3a'-X (wherein. X represents a bromine atom or iodine atom, and R^® represents flie 
same meaning as hereinbefore defined) In the presence of a^base (n-butylitium etc.) in an inert organic 
solvent (DMSO. tetrahydrofuran eta) at a temperature of from 0* C to 40* C. 

The starting materials of the general formula (II). (IH) and (IV) are on the maricet or may be prepared by 

75 known method. 

The compounds of the general formula (IB) may be also prepared the same method as the compounds 
of ttie general formula (lA). 

The reaction products may be purified by conventional methods, for example, distillation at atmospheric 
or reduced pressure, high performance Ttquld chromatography, ttiin layer chromatography or column 
20 chromatography using silica gel or magnesium silicate or washing or recrystalllzaUon. Purification may be 
carried out after each reactions or a series of reactions. 

TTie compounds of the general formula (lA) and (IB), of tfie present Invention, and acid addition salts 
thereof possess the inhibitory activity on Mailiard reaction. Accordingly, the compounds of the present 
invention are useful for treatment and/or prevention of several diabetic complication, i.e. coronary heart 
25 disease, peripheral circulatory insuffldency or failure, cerebrovascular hindrance, neurogenous diabetes, 
nephropathy, arteriosclerosis, arthrosderosis, cataracta and retinopathy, and the diseases Induced by aging, 
I.e. atherosderosis. senile cataract and cancer. 

An inhibitory activity on Mailiard reaction of ttie compounds of tiie present Invention was confimned by 
the screening system mentioned below. 

30 

(1) Metiiod of experiment 

In order to evaluate ttie inhibitory effect on Mailiard reaction in vitro, of tiie compounds in the present 
35 invention, the measurement was carried out under conditions descrit)ed below. 

100 mg/ml bovine senjm albumin (BSA), 200 mM glucose and 6mM test compound were dissolved In 
0.5 M phosphatic buffer solution (pH 7.38). and tiie mixture was incubated for a week at 37* C. 

After incubation, tiie incubated medium was diluted 100 times with, the same phosphatic buffer solution, 
and the fluorescence spectrum was measured at ttie excitation maximum of 360nm and ttie emission 
40 maximum of 450 nm. 

Inhibition percentage of tiie test compounds was calculated by ttie following equation: 

Inhibition (X) - AI-[AI.-(AI,^AI,^AI3)} 

45 AI 

All : fluorescence of test compounds 

Ala : fluorescence of (test compounds glucose). 

Ala : fluorescence of (test compounds BSA). 

AU : fluorescence of (test compounds + BSA + glucose). 

AI : fluorescence of (BSA * glucose) 



(2) Results 

The results are shown in the following table 1. 
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The results in the table I show that the compounds of the present Invention and add addition salts 
possess an inhibitory effect on Maillard reaction and the compounds whose structures is similar to urea, 
possess significantly stronger adtivity than urea. 

5 

[Toxicityl 

It was confinmed that the toxidty of the compounds of the present invention were very low. 
10 According it was conflnnned that the compounds of the present invention were useful for prevention 
and/or treatment for deseases attributed to Maillard reaction, in animals including human beings, espedally 
human beings. 



75 [Administration] 

i^r the purpose above described, the compounds of the present invention of the general formula (lA), 
(IB) and add addition salts thereof may normally by administered systemically or partially, usually by oral 
or parenteral administration. 

20 The doses to be administered are determined depending upon age. body weight symptom, the desired 
therapeutic effect the route of administration, and the duration of the treatment etc. In the human adult the 
doses per person per dose are generally between 1 mg and 1000 mg and 100 mg, by parenteral 
administration (preferably, intravenous administration) up to several times per day. 

As mentioned above, the doses to be used depend upon various condltipns. Therefore, there are cases 
25 in 'Miich doses lower than or greater than the ranges specified above may be used. 

Solid compositions for oral administration in the present invention, include compressed tablets, piils. 
dispersible powders, and granules. In such compositions, one or more of the active compound{s) is or are, 
admixed with at least one inert diluent (hydroxypropylcellulose, microcrystaliine cellulose, starch, polyvinyl- 
pyrroiidone. magnesium metasillcate aluminate etc.). The compositions may also comprise, as is normal 
30 practice, additional substances other than inert diluents: e.g. lubricating agents (magnesium stearate etc.). 
disintegrating agents (cellulose caldum gluconate etc.). stabilizing agent (lactose etc.), and assisting agent 
for dissolving (glutamic add. aspertic add etc.). 

The tablets or pills may. if desired, be coated witii film of gastric or enteric material (sugar, gelatin, 
hydroxypropylcellulose or hydroxypropylmethyl cellulose phthalate etc.). or be coated with more ttian two 
35 films. And further, it may be indude capsules of absorbable materials such as gelatin. 

Liquid compositions for oral administration indude pharmaceutically-acceptable solutions, emulsions, 
suspensions, syrups and elixirs. 

In such compositions, one or more of the active compound(s) is or are comprise in inert diluent(s) 
commonly used in the art (purified water, etiianol etc.). 
40 Besides inert diluents, such compositions may also comprise adjuvants (wetting agents, suspending 
agents etc.). sweetening agents, flavouring agents, perfuming agents and preserving agents. 

(Mher compositions for oral administration include spray compositions which may be prepared by 
known methods and which comprise one or more of tiie active compound(s). 

Spray compositions may comprise additional substances otiier tiian Inert diluents: e.g. stabilizing agents 
45 (sodium sulfite etc.). isotonic buffer (sodium chloride, sodium citrate, dtric acid etc.). 

For preparation of such spray compositions, for example, the method described in the United States 
Patnet No. 2868691 or 3095355 may be used. 

Injections for parenteral administration indude sterile aqueous or non-aqueous solutions, suspensions 
and emulsions. In such compositions, one more of active compound(s) is or are admixed at least one of 
50 inert aqueous diluent(s) (distilled water for injection, physiological salt solution etc.) or Inert non-aqueous 
diluent(s) (propylene glycol, polyetiiylene glycd. olive oil. etiianol. POLYSOLBATE 80 (registered trade 
mask) etc.). 

Injections may comprise additional other than inert diluents: e.g. preserving agents, wetting agents, 
emulsifying agents, dispersing agents, stabilizing agents Oactose etc.). as^sting agents such as assisting 
55 agents for dissolving (glutamic add. aspertic acid etc.). 

They may be sterillized, for example, by filtration ttirough a bacteria-retaining filter, by Incorporation of 
sterilizing agents in the compositions or by irradiation. They also be manufactured in the form of sterile 
solid compositions, for example, by freeze-drying. and which can be dissolved in sterile water or some 
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other sterile diluents for injection immediately before used. 

Other compositions for parenteraJ administration include liquids for extemal use, and endermic linimetns 
(ointment etc.), suppositoHes and pessaries which comprise one or more of the active compound(s) and 
may be prepared by known methods. 
5 The following examples illustrate the compounds of the present invention and the process for the 
preparation of them, but not limit the present invention. 

The solvents in the parentheses show the developing or eluting solvents and ttie rations of the solvents 
used are by volume in chromatographic separations. "IR" were measured by KBr tablet mett)od. 

• 

70 

Example 1 

4-(4^itrophenyl)$emicaftx)zide hydrochloride 

IS 



20 




80% hydrazine hydrate (6.10 g) was suspended in ether (50 ml). A solution of 4-nltrophenyl isocyanate 
(2.00 g) In etiier (400 ml) was "added to ttie suspension, keeping tiie temperature from 8 to 12' C. The 
temperature of the mixture solution was raised to a room temperature. The mixture was stirred for 30 
minutes. Etiier was removed by decantation. Water was added to tiie mixture. The mixture was stinred. The 
crystals precipitated was obtained by filtration. The crystals was added to hot etiianol. The insoluble 
material was removed by filtration. The filtrate was concentrated. The residue was recrystalllzed from etfiyl 
acetate to purify. This crystals was dissolved In ettiyl acetate. A mixture (4 ml) of 4N hydrochloric acid and 
ethyl acetate was added dropwise to tiie solution. White precipitate deposited was ot)tained by filtration. 
The precipitate was washed with ettiyl acetate, evaporated and dried to give tiie titie compound having tiie 
following physical data (224 mg): 
TLC: Rf 0.35 (metiiylene chloride: methanol -8:1); 

IR : p 2710, 1700. 1620, 1560. 1490. 1410, 1350, 1330, 1305. 1250, 1220. 1180, 1110, 850. 750. 680 cm"*. 



Reference example 1(a) - 1 (u) 

The compounds of tiie present invention shown in ttie following table II were obtained with using tiie 
compound of ttie general formula: 

40 R2a-Rle.NC0 (II) 

(wherein, all of the symbols represent the same meaning as hereinbefore defined.) 
and tiie compound of ttie general formula: 
H2NNH-R3« (III) 

(wherein, ttie symbol represents tiie same meaning as hereinbefore defined.) as tiie starting materials, by 
^ ttie same procedure as example 1. witii tiie proviso tiiat the compounds in example 1(a), 1(r) and 1(u) were 
not converted into hydrochforides. 



60 
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Example 2 



5 



4-meth03cybezohydrazlde 



10 



H3CO 




NHNHz 



IS 



Methyl p-methoxybezoate (1.1 g, 6.6 mmol) was dissolved In ethanol (10 ml). 80% hydrazine hydrate (4 
ml) was added to the solution. The reaction mixture was refluxed for 5 hours and the cooled to a room 
temperature. The reaction mixture was eaporated. The residue was washed with cooled water three times, 
dried and purified by recrystallization from ethanol to give the title compound (254 mg) having the physical 

TLC: Rf 0.37 (chloroform : methanol ~ 9 : 1); 
IR : p 3300, 1590, 1470, 1310. 1240. 
1 160. 1020. 910. 830, 750, 590 cm^\ 



Example 2(a) - 2(k) 

The compounds of the present Invention shown In the following table III were obtained by using the 
compounds of the general formula: 

(^^erein. represents a methyl or ethyl group, the other symbols represent the same meaning as 
hereinbefore defined.) as starting materials, by the same procedure as example 2. with the proviso that the 
compound in example 2(a) was converted Into hydrochloride by the same procedure as example 1. 
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Example 3 
Styryihydrazide 



CONHNH2 

Cinnamoyl chloride (2 g) was dissolved in THF (60 ml) in an atmosphere of argon at a temperature of 
O'C. 80% hydrazine hydrate was added dropwise to the solution. The mixture solution was stinred for 3 
hours and then filtrated. The filtrate was evaporated. The residue was purified by column chromatography 
on silica gel and recrystallized from a mixture solution of methanol and benzene to give the title compound 
having the following physical data 
TLC: Rf 0.58 (chlorofonn : methanol = 3:1): 
IR.: p 3350 2800. 3180. 3005. 1640. 1600. 1330. 1185 cm*^ 



[Preparative example] 

The following components were admixed in conventional method and punched out to obtain 100 tablets 
each containing 50 mg of active ingredient 





* 4-benzyisemicart>azide hydrochloride 


5g 


30 


* Cellulose Calcium gluconate (disintegrating agent) 


0.2 g 




Magnesium stearate (lubricating agent) 


0.1 g 




* Microcrystaline cellulose 


4.7 g 




Clafms 

1) A novel cart)azoyl derivative of the general formula: 




0/vherein, R*° represents a bond, aikylene group of from 1 to 6 cartx}n atom(s) or alkenyiene group of from 
2 to 6 carbon atoms. 

50 |^2a represents a carbocyclic or heterocyclic ring unsufc>stituted or substituted by from one to three halogen 
atom(s). hydroxy group(s), nitro group(s), amino group(s). aikyl or alkoxy group(s) of from 1 to 4 caxbon 
atom(s). 3-amlnoureklo group, phenoxy group or acyiamino group of from 2 to 5 cart)on atoms, or 
R^^ together with R^ represents an alkyi group of from 1 to 12 cartxm atom(s) unsubstituted or substituted 
by 3-aminoureido group, 

56 R3a represents (1) a hydrogen atom, 

(2) an alkyl group of from 1 to 6 cartx>n atom(s) 

(3) a phenyl or benzyl group unsubstituted or substituted by from one to three halogen atom(s). alkyl or 
aikoxy group(s) of from 1 to 4 cartx>n atom(s), hydroxy group(s) or nitro group(s), 
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Xe represents a bond or imino group, 

with the proviso that the compounds, wherein the groups shovyn by -Xa-R^"-R^ represent methyl, phenyl. 4- 
aminophenyl, anilino. 2-nitroph8nyl. 4-nitrophenyl. 2-chlorophenyl. 4-chiorophenyl, benzyl. 3-bromophenyl, 
4-bromophenyf. 2*thienyl, 4i3yridyl or 4-hydn3xyphenyl group and the groups shown by represent a 
hydrogen atom, are excluded.) or an add addition salt thereof. 

2) A compound according to claim 1, wherein Xa represents a bond. 

3) A compound according to claim 1. wherein Xa represents an imino group. 

4) A compound according to claim 1. wherein represents a bond, methylene, ethylene, trimethylene, 
vinyiene or 1-pentenylene group. 

5) A compound according to dalm 1, wherein R^ represents a carbocydic or heterocyclic ring 
substituted by a fluorine atom, chlorine atom, hydroxy gorup, methyl, methoxy. nitro, amino or 3* 
aminoureldo group. 

6) A compound according to daim 1. wherein R^ represents a unsubstituted carbocydic or heterocylic 

ring 

7) A compound according to claim 1. wherein R'* together with R^ represents an isopropyl, butyl, 
octyl, nonyl or G-(3-amlnoureido)hexyl group. 

8) A compound accorcfing to claim 1, wherein R^ represents a hydrogen atom, methyl, propyl or 
benzyl group. 

9) A compound according to claim 2. which is 

3- amlnobenzohydrazlde 

. 3-phenylpropionohydrazide or 
2-pyridinecart)onylhydrazine. 

10) A compound according to claim 3, which is 

4- cyclohexylsem(carbazide, 
4-[6-(3-aminoureido)hexyt]semicarbazide, 
4-(4-aminophenyl)semicarbazide. 
4-(3-phenylpropyl)semicarbazide. 
4-[4-(3-aminoureido)cydohexyl]semicarbazide or 
2-methyl-4-phenylsemlcari>azide. 

11) A process for the preparation of the carbazoyi derivatives of the general formula: 



(wherein the symbols represent the same meanings as described hereinbefore.) 
which IS characterized by 

I) reacting the compound of the generaJ fonmula: 

R2a.Rla,NC0 (II) 

(wherein the symbols represent the same meanings as described hereinbefore.) 
and the compounds of the general formula: 
H2N-NH-R3« (III) 

(wherein the symbols represent the same meanings as described hereinbefore.). 

ii) reacting tfie ester, add halide or mixed acid anhydride derived from ttie compound of the general 
formula: 

R2«-Ri«-C00H (IV) 

(wherein the symbols represent tfie same meanings as described hereinbefore.) 
and the compound of the general fbrmula: 
HaN-NH-R^ (III) 

(wherein the symbols represent the same meanings as described hereinbefore.) 

iii) reducing tiie compound of the general fomnuia: 



R3a 




(I) 
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r 

H,H-H.^HH.Ria_,^^^^ (IA-3) 




0 



(wherein, represents 1) a hydrogen atom, 2) an alkyi group of from 1 to 6 carbon atom(s) or 3) a 
phenyl or benzyl group unsubstftuted or substituted by from one to three halogen atom(s). alkyl or alkoxy 
group of from 1 to 4 carbon atom(s) or hydroxy group, and the other symbols represent the same meaning 
as described hereinbefore.) or 

iv) alkylating the compound of the general formula* 




Ria R2a (lA-5) 



(wherein, the symt)ois represent the same meaning as described hereinbefore.) 

12) A Phamnaceutical composition, which comprises an effective amount of the carbazoyi derivative of 
the genera] formula: 

r 

H2N Xb R'b R2b (IB) 




(wherein, R^'' represents a bond, aikylene group of from 1 to 6 carbon atom(s) or alkenylene group of from 
2 to 6 cart3on atoms, 

R^ represents a carbocyclic or heterocyclic ring unsubstituted or substituted by from one to three halogen 
atom(s), hydroxy group, nitro group, amino group, alkyl or alkoxy group of from 1 to 4 cartx)n atom(s). 3* 
aminoureldo group, phenoxy group or acylamino group of from 2 to 5 carbon atoms, or R'** together with 
R^. represents an alkyl group of from 1 to 12 carkx>n atom(s) unsut)stituted or substituted by 3-aminoureido 
group. 

R^ represents (1) a hydrogen atom. 

(2) an alkyl group of from 1 to 6 cart>on atom(s) or 

(3) a phenyl or benzyl group unsubstituted or substituted by from one to three halogen atom, alkyl or alkoxy 
group of from 1 to 4 cartxm atom(s). hydroxy group or rutro group. 

Xb represents a bond or imino gorup, 

with the proviso that the compounds wherein the groups shown by -X|,-R^^-R^ represent a phenyl group, 4- 
aminophenyl gorup, anilino group and 2-thienyl group and the groups shown tiy R^** represent a hydrogen 
atom, are excluded.). 

or an add addition salt thereof and pharmaceutically acceptable carrier and/or coating. 

13) A pharmaceutical composition according to claim 12. which comprises an effective amount of 4- 
methoxybenzohydrazide. 

14) The method for treatment or prevention of several diabetic complications and deseases induced by 
aging which comprises the administration of an effective amount of the cart>azoyt derivative of the general 
fbmnula (IB). 

Claims for the fdtowing Contracting States: ES, QR 

A process for the preparation of the carbazoyi derivatives of ttie general formula: 
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R3a 

H2H N^^^ xa — Ria — R2a (i) 

5 0 

(wherein the symbols represent the same meanings as described hereinbefore.) 
which is characterized by 
TO i) reacting the compound of the general fbnnula: 

R2a.Rla.NC0 (II) 

(wherein the symbols represent the same meanings as described hereinbefore.) 
and the compounds of the general fomiuia- 
H2N-NH-R3* (III) 

IS (wherein the symbols represent the same meanings as described hereinbefore.), 

ii) reacting the ester, acid haGde or mixed add anhydride derived from the compound of the general 
formula: 

R2«-R!»-C00H (IV) 

(wherein the symbols represent the same meanings as described hereinbefore.) 
20 and the compound of the general fonmula: 
(III) 

(wherein the symbols represent the same meanings as described hereinbefore.) 
Ill) reducing the compound of the general formula: 



25 

H2N 




(IA-3) 



0 



(wherein. represents 1) a hydrogen atom, 2) an alkyi group of from 1 to 8 carbon atom(s) or 3) a 
phenyl or benzyl group unsubstituted or substituted by from one to three halogen atom(s). alkyl or alkoxy 
group of from 1 to 4 cartxin atom(s) or hydroxy group, and the other symbols represent the same meaning 
OS as described hereinbefore.) or 

Iv) alkylating the compound of the general formula: 



40 



H2H — ^"^^Y^ — — 

0 



(IA.5) 



(wherein, the symbols represent the same meaning as described hereinbefore.) 
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